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© Composite .ayered geotextHe having .ow deformabiHty and high filtering and drainage capacity. 



© A laminated composite geotaxtile with a good 
filtering-drainage capacity and an extensibility of at 
least 50% less than that of conventional geotextiles 
or known composites having similar tensile strength 
is produced by the interconnection of at least one 
layer which is adapted to afford tensile strength and 
low deformation and a set of two or more layers 
having good drainage and/or filtering properties. 
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A laminated composite geotextile with low deformability and a high filtering-drainage capacity 



The present invention relates to a laminated 
composite geotextile formed by a plurality of inter- 
connected layers. 

In recent years, the development of construc- 
tion technologies based on the use of geotextiles 
has generated a considerable need for the diversi- 
fication of the materials used in dependence on the 
specific site and working conditions imposed by 
the construction works themselves. 

There is a particular need for new materials 
which can respond to the requirements for re- 
inforcement with low deformability and a good 
filtering-drainage capacity. These requirements are 
dictated by conditions such as: 
* a lack of construction space and a need to reduce 
as much as possible the quite extensive land areas 
which are already covered by buildings in order to 
leave land for agriculture; 

- a pressing need to reduce the use of non-cohe- 
sive granular materials, such as gravel, sand and 
mixed aggregates, and, strictly dependent thereon, 
the fuel consumption and costs necessarily in- 
volved in transporting and using these materials; 

- an obligation, at times, to use as construction 
sites poor load-bearing ground which, as well as 
requiring mechanical improvement, also needs hy- 
draulic improvement measures. 

The object of the present invention is to satisfy 
current requirements by the provision of new ma- 
terials which, whilst retaining some of the basic 
characteristics of conventional geotextiles, that is, 
their filtering-drainage and anti-contaminant prop- 
erties, respond to the reinforcement requirements 
cited above. 

For this purpose, the subject of the present 
invention is a laminated composite geotextile 
formed by a plurality of interconnected layers, 
characterised in that it includes at least two geotex- 
tile layers having filtering and/or drainage char- 
acteristics selected from: 

a1) - a conventional woven or non-woven 
geotextile layer which acts primarily as a filter and 
is made of synthetic yams or fibres with interspace 
or pore apertures of between 50 and 100 microm- 
eters; 

a2) - a non-woven geotextile layer made of 
synthetic fibres of a high denier greater than 30 
dtex and having pore apertures at least three times 
larger than those of the layer of type a1); the said 
at least two geotextile layers being connected to at 
least one reinforcing layer selected from the group 
consisting of: 

b1) - a layer of fabric of synthetic mon- 
ofilaments and/or parallel and/or twisted multifila- 
ments and/or spun-fibre yarns with substantially 



balanced tensile strengths greater than 125 
daN/5cm (strip method) in both production direc- 
tions and an extensibility of less than 20%; 

b2) - a layer of fabric of mineral yarns with 
5 substantially balanced tensile strengths greater 
than 200 daN/5cm (strip method) in both produc- 
tion directions and an extensibility of less than 
15%; 

b3) - a layer of net of synthetic or mineral 

w filaments connected by thermal ancVor chemical 
means so as to have substantially balanced tensile 
strengths greater than 150 daN/5cm (strip method) 
in both production directions and an extensibility of 
less than 20%; 

is b4) - a non-woven textile layer of synthetic 

fibrillated filaments or fibres consolidated by me- 
chanical and/or chemical and/or thermal means, 
with substantially balanced tensile strength char- 
acteristics greater than B0 daN/5cm (strip method) 

20 in both production directions and an extensibility of 
less than 30%; and 

b5) a non-woven textile layer of mineral fi- 
bres consolidated by thermal and/or chemical 
means with substantially balanced tensile strengths 

25 greater than 100 daN/5cm (strip method) in both 
production directions and an extensibility of less 
than 20%. 

The reinforcing layer of type b1) - b5) Is prefer- 
ably interposed between the layers at) and a2) 

30 which, as well as constituting the filtering drainage 
part of the composite geotextile, also perform the 
function of protecting the reinforcing layer. 

The reinforcing layer can be selected in depen- 
dence on the specific requirements for which the 

35 composite geotextile is intended. 

The filtering-drainage part of the composite 
geotextile may be constituted by more than two 
layers. Thus, for particular applications, the inven- 
tion also includes a geotextile formed by a pair of 

40 layers of type a1) having filtering characteristics, 
between which is interposed a layer of type a2) 
connected to any one of the layers b1) - b5) 
defined above. 

In particular, the use of the reinforcing layers of 

45 types b2) and b3) Is preferred. The layers of type 
b2) of mineral yams are made, for example, of 
glass fibres or metal filaments such as copper, 
aluminium or steel filaments. 

The composite geotextile according to the in- 

50 vention can be produced by one of the mechanical, 
thermal and thermochemical methods described 
below. 



A) The mechanical method. 

2 
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The mechanical method Is usable when the 
layers of type b) are not metallic and may include 
the following procedures: 

A1 The pile of layers a) and b) is passed 
through a raising machine. The vibrating table of 
the machine is provided with needles whose barbs 
point downwards. The density of the needles, the 
arrangement and depth of penetration, and the 
speed of advance are adjusted so as to achieve a 
continuous and uniform connection without reduc- 
ing the mechanical characteristics of the layer b) 

by more than 10?<fc. 

A2 The layers a) and b) constituting the com- 
posite geotextile are connected with the use of a 
stitching machine. The count of the sewing yam 
used is at least equal to that of the yams of the 
layer b) when the latter is woven or at least ten 
times greater than the count of the fibres constitut- 
ing the layer b) when it is a non-woven textile. The 
pattern of the stitching is selected so as to achieve 
a continuous and uniform connection. 

A3 When, for reasons of thickness or function, 
the set of layers a) and b) Is intended to undergo a 
final chemical or thermal treatment, only one lay* 
of type a) and one layer of type b) are sewn 
together, the second layer a) is connected subse- 
quently during the final thermal or thermochemlcal 
treatment described below. 



B. The thermal method. 

B1. The pile of layers a) and b) is passed 
through a heat-sealing plant with one or more heat- 
Si rollers; in this case, one or both of the layers of 
wpe a) contain between 10 and 20% of fibres or 
yams of a potymer having a melting point at east 
50C' below the melting point of the rest of the 
fibres or yarns constituting the layen the rollers are 
heated to a temperature such as to melt the poly- 
mer with the lower melting point. 

B2 According to an Innovative vanant. the pile 
of layers a) and b) is passed through a heat-sealing 
p.ant with one or more heated rollers .together with 
a laver c) of a synthetic material having a melting 
point 50C' below the lowest melting point of the 
hbres or yams constituting the main layers a) and 
b); the rollers of the heat-sealing plant are heated 
to a temperature between the melting point of the 
layer c) and the lowest melting point of the fibres 
or yams constituting the main layers. 

The supplementary layer may be a continuous 
uniform film, a continuous film which Is perforated 
^slotted, a non-woven lightweight fabric prefer- 
ably weighing less than 80 grams/m*. or a fabric of 
fibrillated fibres. 



C. The thermochemical method. 



According to this method, the pile of layers a) 
and b) is fed through a resin-bonding plant The 
s resin can be distributed throughout the material dry 
if the resin is powdered or wet If the resin is In 
solution. The type of resin Is selected in depen- 
dence on the polymer from which the layers to be 
connected are made. 
,o The composite geotextile of the invention is 
intended in particular for reinforcing all earthworks 
which, in addition to the need for improvements in 
the mechanical characteristics of the foundations or 
of the body of the structure, also need Improve- 
rs mente In their hydraulic characteristics and control 
of the Influx of water to the foundations and the 
structure as a whole. 



to Claims 

1 A laminated composite geotextile formed by 
a plurality of Interconnected layers, characterised In 
that It Includes at least two geotextile layers having 
as filtering and/or drainage characteristics selected 

mTb conventional woven or non-woven geotextile 
layer which acts primarily as a filter and Is made of 
synthetic yams or fibres and has Interspace or 
ao pore apertures of between 50 and 100 microm- 
eters* 

a2) a non-woven geotextile layer made of synthetic 
fibres of a high denier greater than 30 dtex and 
having pore apertures at least three times larger 
as than those of the aforesaid layer of type al); 

and at least one reinforcing layer selected from tne 
group consisting of: 

b1) - a layer of fabric of synthetic mon- 
ofilaments and/or parallel and/or twisted multtfila- 
40 ments and/or spun-fibre yams so as to have sub- 
stantially balanced tensile strengths less than i«» 
daN/5cm (strip method) in both production direc- 
tions and an extensibility of less than 20%; 

b2) - a layer of fabric of mineral yams with 
« substantially balanced tensile strengths greater 
than 200 daN/5cm (strip method) In both produc- 
tion directions and an extensibility of less than 
15%' 

b3) - a layer of net of synthetic or mineral 
so filaments connected by thermal and/or chemical 
means so as to have substantially balanced tensile 
strengths greater than 150 daN/5cm (strip method) 
in both production directions and an extensibility of 

less than 20%; 
55 b4) - a non-woven textile layer of synthetic 

fibrillated filaments or fibres consolidated by me- 
chanical and/or thermal means, with substantially 
balanced tensile strength characteristics greater 
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than 80 daN/5cm (strip method) in both production 
directions and an extensibility of less than 30%; 
and 

b5) - a non-woven textile layer of mineral 
fibres consolidated by thermal and/or chemical s 
means with substantially balanced tensile strengths 
greater than 100 daN/5cm (strip method) in both 
production directions and an extensibility of less 
than 20%. 

2. A composite geotextile according to Claim 1. to 
characterised in that it comprises a pair of layers of 
type a1) between which a layer of type a2) is 
interposed. 

3. A composite geotextile according to Claim 1 

or Claim 2. characterised In that the reinforcing is 
layer b1)-b5) is interposed between two layers se- 
lected from al) and a2). 

4. A composite geotextile according to any one 
of Claims 1 to 3, in which the layers constituting 

the geotextile are interconnected by a raising pro* 20 



5. A composite geotextile according to any one 
of Claims 1 to 3, in which the layers constituting 
the geotextile are interconnected by stitching. 

6. A composite geotextile according to any one 25 
of Claims 1 to 3, characterised in that at least one 

of the layers of type a) includes from 10 to 20% of 
fibres or yams of a polymer with a melting point at 
least 50C* below the melting point of the rest of 
the fibres or yams constituting the layer, the layers 30 
constituting the composite geotextile being inter- 
connected by heat-sealing by the feeding of the 
pile of layers to a heat-sealing plant with rollers 
heated to a temperature such as to melt the poly- 
mer with the lower melting point. 35 

7. A composite geotextile according to any one 
of Claims 1 to 3, characterised in that the layers 
are interconnected by heat-sealing as a result of 
the melting of an auxiliary layer of synthetic ma- 
terial having a melting point at least 50C" below 40 
the lowest melting point of the fibres or yams 
constituting the layers a) and b), 

8. A composite geotextile according to any one 
of Claims 1 to 3, in which the layers are intercon- 
nected by an application of adhesive resin. as 
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